Three new lycoctonine-type C 19 -diterpenoid alkaloids, bonvalotidine A, bonvalotidine B, and bonvalotidine C, along with sixteen known alkaloids, were isolated from the roots of Delphinium bonvalotii Franch. Their structures were established by spectral analysis and chemical methods.
Delphinium bonvalotii Franch. (Ranunculaceae) [1] is an endemic Chinese traditional medicinal plant used for the treatment of inflammatory conditions and rheumatism. In earlier phytochemical studies [2, 3] , nine diterpenoid alkaloids, namely, bonvalotine (4), bonvalol, bonvalone, delbotine, delboxine, delbonine, delbine, deltamine, and deltaline were characterized. Further investigation has now led to the isolation of three new C 19 -diterpenoid alkaloids, bonvalotidine A (1), bonvalotidine B (2) , and bonvalotidine C (3), together with sixteen additional known alkaloids [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] , delpheline (5), delsoline (6) , deltatsine (7) , delphatine (8) , lycoctonine (9) , browniine (10) , anthranoyllycotonine (11), methyllycaconitine (12) , delsemine A (13), delsemine B (14) , tuguaconitine (15) , pacinine (16), 6-acetyldelcorine (17), 6-acetyldelpheline (18), 6-deoxydelpheline (19), and 6-dehydrodeltamine (20) (Figure 1 ). The isolation and structure determination of bonvalotidines A-C is reported herein.
Bonvalotidine A (1) was assigned the molecular formula C 27 H 41 NO 8 1H-triplet (J = 4.8 Hz) at δ H 3.64 was assigned to H-14, indicating the presence of a methoxyl group at C-14β. The remaining two methoxyl groups were assigned to C-1 and C-16, based on the HMBC correlations between 1-OCH 3 (δ H 3.19) and C-1 (δ C 80.7), 16-OCH 3 (δ H 3.28) and C-16 (δ C 81.5), respectively. The signal at δ H 5.38 was ascribed to H-6α, implying the presence of an acetyl group at C-6. The downfield shifts of C-4 and C-11 suggested the existence of an hydroxyl group at C-5, which was in accordance with the HMBC correlation between tertiary-CH 3 (δ H 0.70) and C-5 (δ C 76.5) (Figure 2) . Comparison of the 13 C NMR spectrum of 1 (Table 1 ) with that of bonvalotine (4) showed that 1 differed from 4 by the presence of an N-ethyl group instead for an N-methyl group, the former causing upfield shifts of C-17 (-1.9 ppm) and C-19 (-3.1 ppm). The structure of bonvalotidine A was, therefore, determined as 1, which was in complete agreement Table 1 ). Comparison of the 1 H and 13 C NMR spectra of 2 with those of 1 showed that the latter had an additional acetyl group, which suggested that these two alkaloids were different only at the substitution of C-6. Moreover stirring of 1 in 5% NaOH/MeOH at 55°C for 30 min, followed by the usual work-up, afforded a product, which was one hydroxyl group in addition to the three methoxyl groups and one methylenedioxy group. The hydroxyl group was located at C-5 due to correlation between the tertiary-CH 3 (δ H 0.77) and C-5 (δ C 81.9) in the HMBC spectrum. The absence of a H-6α singlet in the 1 H NMR spectrum of 3 and the 1 H-13 C long-range correlation between C-6 (δ C 217.9) and H-17 (δ H 3.54) (Figure 2) suggested the presence of a carbonyl group at C-6. Thus, the structure of bonvalotidine C was deduced as 3.
Sixteen known alkaloids were identified by comparison of their NMR spectroscopic data with those reported in the literature and by co-TLC with authentic samples. It is noteworthy that the alkaloids reported by Jiang [2, 3] have not been isolated from the same plant in this work, except for deltaline, deltamine, and delbotine, which may be due to ecological and environmental factors.
Experimental
General experimental procedures: Melting points were determined with a thermal values analysis using a microscope (uncorrected). Optical rotations were taken on a Perkin-Elmer 341 polarimeter. IR spectra were recorded on a Nicolet FT-IR 200 SXV spectrophotometer. NMR data were obtained on a Varian Unity INOVA 400/45 NMR spectrometer, in CDCl 3 with TMS as the internal standard. ESI-MS and HR-ESI-MS were measured from a V Auto Spec 3000 or Finnegan MAT 90 instrument. Silica gel H (Qingdao Sea Chemical Factory, China) was used for TLC. Compounds on TLC were detected with modified Dragendorff's reagent.
Plant material:
The roots of Delphinium bonvalotii were collected at Jiu Feng mountain, Pengxian City, Sichuan Province, China and authenticated by Professor Qing-Er Yang, Institute of Botany, Chinese.Academy of Sciences, China, where a voucher specimen has been deposited. . Column chromatography of Part E with petroleum-acetone (5:1) as eluent gave fractions E-1 to E-5. Silica gel column chromatography of fraction E-2 eluted with CHCl 3 -MeOH (98.5:1.5) gave delsoline (6) (300 mg), deltatsine (7) (260 mg), and browiine (10) (12 mg). Fractions E-3, E-4, and E-5 were chromatographed and eluted with CHCl 3 -MeOH (98.5:1.5) to give deltamine (30 mg), tuguaconitine (15) (50 mg), and anthranoyl-lycoctonine (11) (22 mg), respectively. Part F was separated on a silica gel column eluted with a CHCl 3 -MeOH (98.5:1.5→9:1) gradient system to give methyllycaconitine (12) (46.0 g), delsemine A (13) (2.1 g), delsemine B (14) (800 mg), and fractions F-1 to F-5. Fraction F-1 was chromatographed and eluted with cyclohexaneacetone (3:1→2:1) to give delphatine (8) (78 mg). Fraction F-5 was purified over silica gel and eluted with CHCl 3 -MeOH (95:5) to afford lycoctonine (9) (50 mg). 
Extraction and isolation:

